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Abstract

An efficient method for Agrobacterium-mediated transformation of forage crop alfalfa (Medicago sativa L.)

was established using secondary somatic embryogenic calli. Agrobacterium tumefaciens strain EHA101 and a

binary vector pIG121-Hm which has selection markers for kanamycin and hygromycin have been shown to be

an efficient materials for alfalfa transformation. The secondary somatic embryogenic calli originated from

hypocotyl explants of alfalfa were efficient infection materials for Agrobacterium EHA101 and normally

germinated into plantlets. The introduced gene (GUS) was constitutively expressed in all tissues of transgenic

alfalfa with different expression levels. These results indicate that the use of pIGI121-Hm vector,

Agrobacterium EHA101 and improved culture system of callus facilitate the transformation of alfalfa.
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Fig. 1. [A] Schematic diagram of the binary
vector, plG121-Hm used for the
transformation of alfalfa. Restriction
sites of Sal was shown. Arro-
wheads represent the positions and
orientations of primers used for
PCR analysis. NOS, promoter of
nopaline synthase gene; NPT, neo-
mycin  phosphotransferase;  Tnos,
nopaline synthase terminator; 358,
CaMVv 35S promoter; HPT, hygro-
mycin phosphotransferase; LB and
RB, T-DNA left- and right-border
repeats. [B] Restriction enzyme
analysis of plG121-Hm. Plasmid
DNA was purified from Agrobac-
terium EHA101, digested by Sall
(lane 2) and analyzed by 0.8%
agarose gel.
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Fig. 2. Generation of transgenic alfalfa. [A]
Multi-shoots (arrowheads) were gene-
rated from secondary embryogenic
cali on a regeneration medium
containing kanamycin. [B] A regene-
rated transgenic whole plant.
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Fig. 3. PCR and Southern blot analyses of
transgenic alfalfa plants. Integration
of the T-DNA into alfalfa genome
was verified by PCR (A) and
Southern blot (B). [A] For PCR,
genomic DNAs from wild-type (lane
1) and transformants were used as
templates, and the oligonucleotides
358s1 and GusAs were used as
primers. [B] Genomic DNA (10 .g)
was digested with Sal and
hybridized with the probe DNA.
Arrowheads  represent  amplified
PCR products (A) or hybridization
bands (B). Numbers indicate indep-
endent transgenic alfalfa lines.
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Fig. 4. Expression of the GUS gene in trans-
genic alfalfa. Total RNAs were
extracted from wild-type (lane 1)
and transgenic alfalfa plants (lanes
2-7). After agarose gel electro-
-phoresis, membrane was probed
with Sall fragment of GUS gene.
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